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v-tf>3^5tz/-rxD-©^^BS$>t5A-:7 h->y 
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(2) 

J 

ttimm^mnm^zmm±mm'^n^m i <D/\-y h-> 

-ya^y^^^^. gfjIByn-fetytJ-^t, ^M^^O^^^ 

u<Dm^<D^i^^'^\z^\.^x^^mm^^'ru^)u<o^ 
m^. ^^mm^m-ru^)v<D^n\z&mL. mmmi 
(D/\-y h->^ri±:yD-7(}i^ti\z^*)mmmn^-> 

mmm^mnm\zmm±mm^nrz^2(D/\-yh-> 20 

^>is.<ii^—oo:>^Xi<D^mu^\z^^^i:^'^Wkm 

^j\-y h-yyn'^y^\z^\,^x9im'^titz,mn^m 
W^^}>^\z\^\'^^mm':/U'^v^^^^^ t^iB>^U> 

iiy-Wmi^y.'rh.. 

[iS*JS2] WW\o:>tz^\ztiy-lcm^Y^m'^^m 30 

T^oT, Wimtiy'-xmi)^'tn^nwk<D^mm^^ 

m^WL<Di^ "y-^^^x^ y-xm^im^t^mmm 

'D<o^mm^<omwMmzn\^xmm<r>v^)va^ ot^<D 

tty-6^M^^(D^'^u<Dmm<D^^m^\zMi^. mm 
mm<Dm^m^\zMr^~^(Dm^^t. m^<D^mB 40 
^<D^^ \zMvxiSiU^>-^<D^m^^'r^mmm/^i5^ 
—>^±0^T^^o\z. mm(Du^)U(omm^n'^nm 
(Du^)V(Dm^m^\z/\-y h—y{t'r^7.^y':f^m 

tf y-'^mm^(^4^'^aa:)nf)(Dm5^m'^\zMV. ^® 

m\zm^mtxmmxmm<D u^)\^<Dmmmn^n no u 

nm(ou^)Vx^mx^^'f^)y9^/\~-yh—>it^ 
tifcLmn^m^. mmtty-m^^m^v. ^n\z^^ 
6ymmmmmmmzmt^ibti^hm^^nrz:^y-f)^ 50 



4^M¥7 - 2 7 4 0 1 5 

2 

^y-x^^m^m. 

[0 0 0 1] 
[0 0 0 2] 

mz^^^x. mm^^mzf^fz^Ts^^y-xoiik^myn 

^->fA. W^(D (fe) m^^^ (separation) \Z^n 

^ s A ^ - > tc co^^ 0 jg L /t 3^ — ><D_b tcsta n 
n±(r>m(D^m'tt^'^fimmmx\tfz\^^'^m-^y.T-j^\z 
[0 0 0 3] ^ti^r^^'r<^^tz.it. m—<Dy.^u-> 
^m^t>'^xu^^(D±\zwm-r^^i. mmmts^r-^y 

r^hfSiL\z. i^my3.^i>^^C^. m2cox^U->^« 

m 1 (Dx^^)->\zm^vx^mm\ziyy h-^n^m 
^mm^m±(Dm\z^co^ou^mm^i<L^m-r^ 

y.9-/xi!)^^Mm^\^±<Dm\ziD^/}^u\B\^^^'r^'^m 
m^^^m^. ^u^^'i'f<n>y-^yr^Vif^^y:^ 

t^^motiy-^trm^uif^^. -^mmzi^^^tx^. 

[0 0 0 4] SiJ(7)09TPi, :^:^^D-^-r<*r^;ts6, 1^— 

i^^:K^v^ <0iIAfX3O° ) l^tHEcisViT, ^m^^kxm 

' ) ti^taici5(.^Tti. ^mm^xm'^mzysi^^TUf)^ 

yh^ti. m^^ntzm^. -'^<D:^^'-mmz^if-f^ 
^y-i^y hiimm^n-r. =erum^mz:i^n^mt 

^mm^&mr^/\'-y h'~>y.^'}'->:^^\it. ±x 
(o^^M^^^^zMi^m—o^f^m^mm-r^^^^D^. ^ 




3 

[0 0 0 5] ^'^''^m^6^m±(Dm\z\m\zz:f^<D^ 

-tfu/H" (rosettes)T*^c iin(i7:^Diy 

— ") ^ # S«J<o^ T U A 3^ — >;0<* 

\t. 'tltitrn^igtl^TS^o A^^'-f (Holladay) % 
W (*H1*ffm4, 1 4 9, 1 9 4^) ©^SW^atX 

[0 0 0 6] \^^<^ti^0x\t±x<Dtf^'-^m^^\zn 

A^5^-1'tC^^^nfc^S#i^m4, 1 9 4, 1 9 4^ 

&*iica(5io;a:^r i^«iS^$n^o i^tcs^^^cD^i. m 
vifv^iE-n-rnjc^uo"* , is"*, 45''Rt;75 

[0 0 0 7] ±l2(DA-7 h-->^^7'□iz;^^i, 

[0 0 0 8] mmmxt. ^D^hCFloyd) 

(Steinberg) WM:. ''VU^V tX^^ >^Jl 

TJViifUXA (An Adaptive Algorithm for Spatial Gr 
eyscale)" (S I D^^, mi7#, ^2^, ^75- 
7 7M. 1 9 7 6^) (Z:fel/iTffc^^nTViS, WKD. 
J: 0 ^iJ5;^^3*HX y i^D.J^ V /\ (Esctbach) tc^;l e» n 

fz^m^nm 5 , 0 4 5, 9 5 2 n(Dm^u.m^mx^ 
^yjm^mmz^^'r^j^yi^o^^m^m^'r^ 




(3) i^P^7-2 7 4 0 1 5 

<D\z^^^, ^^mhmcm^x^zm^^tixi^'^^o m 
mnm-i. -mmr^^^-xthx. ^u-mmTtj^^ 
^m<Dx\tm(Du^)u<Dmm\z^ts^-r^^t{z^r^. ^ 

^mtmmLx^mm^m^. m^mf:ij^iz^^x. 
mmu'-<)i\zmmr^mmmmm^^m'r^/^i$^->x 

(R. Eschbach) iiT— ;W • /N'^^y i?(R. Hauck)lc 

j& (Analytic Description of the 1-D Error Diffusio 
D Technique for Halftoning) " y ^ Xzi ^ 

zxX^— i/a>X (Opitcs Communications), ^5 2 

^3^, mi65-168M. 1984^) 
<DZ.Lo 

[0 0 0 9] m(Dm^^m::^mt. \:^ny-yh-^^y-^ 

> (Billotet-Hoffinann)t::^U >5^3^->lU (Bryngdahl) 

20 tc<t^ "m^/\-y h-:=.>^(Drz^(Dmmm.mum^z 

'^V^T (On the Error Diffusion Technique for Elect 
ronic Halftoning) " (S I D^^. Il2 4#. US 
m253-258M> 1983 RXSJLy i^:x 

nv/Wz^^^^fltc^m^^m^. 2 2 6, 0 9 4-^^ 

^tfo ^mmm\zmm'^m^\^. xa— >^n-i5^- 

(M. Schroeder) \Z^^ "n>\f:n.—^ti^^<Dm^ (Im 
ages from Computers)" (T^ • • • ^— • X 
(lEEESpectrum), 1166-78 M, 196 
9^3^) tC]^^^n^^^iSM<DMAE (Minimum Ave 
30 rage Error, S/h^i^lS^) :^a;tc43l/>Tl^t^^nTl^ 

^ (J. Shiau) hX^— yr> (I. Fan) iCct-S "it 
3i:«^:mm^t?^>^u-W^;i/®^7=-^^aT{t:i-^:;^?^ 
(Method for Quantization Gray Level Pixel Datawit 
h Extended Distribution Set) " iiV^-^^-f h)V(D. 

1993^12^150 izmm-^nt:!. :^mt^\zmm 

40 TTi-^nx^^^o 

[0 0 10] ^Miifc^f^> -mmr-o^^-Tstvxi^ 

yhtts.^'^m^ft^^^o :i(Dtiy—-^yh\t. y>y 

j:.<Dmm^mm^m^a±:^\zmK> xn^:i t^z^-DX 

^:iii\z:fsi^a 

[0 0 11] mmmy^^'j-:^>^ (mmmm^—Do 
50 ^-f T'^i^^^^^n^) ^\^Wim^mi3n^->^^m 
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5 

'r^m<0:^m^m^X\^'^^. i^z^.—P—m (Scheuter e 
t al.)lr#^^n?t3|e®i|^ff^4, 4 8 5, 3 9 7^ 

CO 0 1 2] ';^'>V— to (Fischer et al.) IC-^^ 

^nrz^m^nm4, 8 7 6, e i m\tmo:>m^mx 
[0 0 13] /vu7.^mMm\zm':^^^rz^mm^/\-'y 

(BiDarization using a two-dtmeDsloDal pulse-densi 
ty modulation)" (i^r— • • -J • ^^'T'-t^-t tf 
V-y-X7^>< • • y>tU;^7i£ Ooumal Df theOp 
tical Society of America), A#, ^4#, fgl 8 7 
3 - 1 8 7 8M, 1 9 8 7^) r-;U • Xtyv'^A 

;i';^teSf^l3i:ll^i£fii:<^i|g'& (Pulse-density modu 
latioa on rastered media: combining pulse-density 
modulation and error diffusion) " ' ^ 

^ ' ' ^^7-^tl)V • V-tJ*X5^>< • '7:^^)t! 

^7^, ^708-716 1990 ¥) 

[0 0 14] ^^&«jx^u-x>if^Lco<:, m^e^jT 

[0 0 15] 

0, mi^&^ui^mmmr\-yv->:^is:}t{$Lm'^t)'^(D 
xu0>m\ztiv->^yv^^^. ^i.x^^nm^y>^ 

[0 0 16] 

\^^<-::>i)^(D^mw^^^mmw\-y h-:^y^^mx^ 




(4) 4^^^7-2 7 4 0 1 5 

6 

[0 0 17] ^^m(D-z)<Dmm\z^^x. mmtDrztb 
\z:zm^ii^f$,'r^mmmmi^:;KT-M^^^m^^n. ^zyy. 

0, m^^nrz'Xv>i^\z^'^xmm'r^zt/>^x^^ 

<fc 0 'b>c#ii|gccDpItl75:<^Si^^t-^m^(c i 0 il«f^ 

/^^->x^m^ri^^v\z. mm<D^^mMmmm 
m^m^^mi^xm^r^:/^) >^iz:^^^x\t. i^-rx 

[0 0 18] 2|s:%^COSiJ(^^^tCfie-:3T, A-:? h-X 

>cf<Di^mm^yim\t^mum'pm^Lrz/\-y h-x 

[0 0 19} ;b^-^S<&iai]®-r^fi^^:J^i^;&«^i5g$ 

~^<D/\—y I — >(D^m<Drztb\z^mm^/^^—>^ 
mmr^t. ^^^^x—mz^m^n^'^ru/^^- 
>f}^^^^n^. mm^mmm-^nx^-:^x. gijco 
30 mmmm^nrz^mm^p^\zf<Lm'^t>'^<oxu^^u^^rz 

[0 0 2 0] ■^mm-B.x^mr^u. w^mm, m<j> " 

ici^, z.xL\z^m^nfd^m\z^x^mm-^nfz. 
m\.xm^\^tLm^<^WL^w>'^^^m^^'ux\^^^o 

t^oT, ^^52;®tri:0:/5*;/i7<7)A-:7h->$^^£ 

%<D^^(Dti^-^mm^\z^nxt\^n^^'^\zfs, 
[0 0 2 11 ^^mom^^mi <Dmm\t. mwrzi^:^ 

50 ^(D^'^x^^mw>m^'^^^tl^t,mz. mtim-f^} 
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7 

l^if n (D^^ cDgg^i^^B' tc :fe T31£^^^ ^ U ^ Jl^ 
[0 0 2 2] i^^^(r>m^m.2Q^Wm%. ^BiIcDfca^tc 

[0 0 2 3] 




(5) 4#§a¥7-2 7 4 0 1 6 

$ (depth) ^^rs^M, fin^®^3!it^n^sm^p^ 

C0 0 2 4] dCItr^ffl^n^cfc^fC, "Hyh"<t(/i 
3 ffi i§ X U - - > i;^:/D ir X ^ tifc^^i^ 

[0 0 2 5] i^^^\zM^^n^^'bum'^<oi^'7—i^ 

^se^^n-S tfD'y^X4 8 5 OA-f 

h:^^-:/'J>^ (Xerox 4850 Highlight ColorPri 

ay ^7.4 7 0 0;^^— W~lf7^U >^(Xerox 4700 Co 
lor Laser PriDter)XJi1f D X 5 7 7 Bt^v^^JI/;^ 
^-^¥*8(Xerox 5775 Digital Color Copier) \Z$>^ 

40 m^\t. ^\m\z^r>i^'X^\zm.^iL'^t\^^m^mm 
5. 0 14, \ 2 3n\zi^^^nx\^'^^. ^j^M^^ 

^^n. ^mn\t:$cmmm<Dm'^(orbmmzi^n^^^ 
^w^^\z^\ii^^<D^'^i^m^m^^wt^<D\z^m'^ 
50 ^x$>^ iiKSij^n^o ccfc^ffi^n 
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9 

[0 0 2 6] *%5g(^gW$:^bTt^^S— IKW 

^—^^mx\t\d^il)]^^ h 7 6 5 OCCPixelcraf 

^tiiiiife^iis^i-y h (ipu) le^vr^tj-en. mm 

mmm^n^^5\zmm^n^. mmmmzL->yhi 
e\t~mz/\-yh-y:fa'^^y^i 8^^^. ^:/n 

>^^i^m-r^<D\z»mr^n\^^y hy'i^i$^)mmm^\z 

[0 0 2 7] ^2\t/\-yh'->:fU±iy^lS<Dm^ 

it#<4^^bTii^o mi^tir^m^o^mm^. c(x,y) 

. M(x,y) , Y(x,y) . K(x,y) t>^. m\fvhAti^ 

n hmtiiz&m'r^n-y h-=:>^mm<Drztb\z 
-^n^tim^L^zmm-^n^. cei-c. xiiyt^, ^-i^ 

0. 1 0 2 1 1 0 4^c*3^t^IiItex^^•J->^fflViT^^l 
6 tctEts ^ nyh X »j - h u 5^ X ^mmr^mm 

<DH'^tvxmm\zm^^n'z>^f}^. T^^^y-yoy^u 
-fexji, m^<r^nH'mmztytL^m%\z%m>rt^^wv: 

XJCi:^, pJ^fiP^^S[el^^n;tX^7iJ->-k;Vc0W 

#11^114. 1 4 9, 1 9 4^»c:fel>Tj£^^nrt.i^* 
x^'J->ir;i/^^^T^yD-txcotli;trt^il^cr)m^ 




(6) 4^^^7-2 7 4 0 1 5 

10 

^j^^^f^o ^^6«jA-:7i — >:/Dir!y-9-i 0 0, 1 

0 2 ^ 1 0 4lt, $^^$^>£^rn hm^MT. 
10 [0 0 2 8] n^<D:f^vip^mm^. K(x.y) m 
mm&^/\-y h->:/a±y^i 0 s\z:^^^x. mmu. 
m<o^5^m^^y.\t4^mm^/\-y h-:^>^^m^ 

ijK' (x.y) I'JEEte^n^o X-;->iA*-/AtC^;t'5»n 

rc^iea^^frms, 045, 9 5 2m<r>j:vz^^m:^mf)^ 
t^UTfej;^^ 0 2«:/^*y^cD^eg^^, i^mm^ 
x^vxi^^f)^. ^%m\t4¥mmm:^m^m^^x/\-y 
x^mbx^^zLhtt^. mt^^zmm-^n^. 

[0 0 2 9] ms (A) . 3 (B) (C) ^£#39 

^X2 5 5 7&t3}^y-|' hT^'5)2 5 6 fcf»y h'>X-7^AtC*5 
ViT, C. M. K= {12 5, 16 0. 192} (D^^ 

m-r^^^<Dmm^^vxm^^n^. ms (a) . a 
(B) Rrf3 (c) \t. /\-y h—>it^^<Dyr>. v 
•^>^Rz^:f^y^<D^MM^ mmzm:k'^nrz.) ^ 

30 ^-To S3 (A) &i;3 (B) ti7'H'ifa;Xi7U--> 
^:/D'feX^^L, ^>^D-feXtC:feViTA— :7 I n> 

^-fu^L7.x^>\zt:nfzM^ti^. ^nm^n^—yn 
xYvVsz^yy.^'^yy^^n^. ^etr. 5>t>^^ 

(c) «^^$2;m:/n-fex (i^p-:7n^ hiiXiJ'-rv^ 

^cD^ife^Xlix5'»J->:f^^^W^?^Vi;i^7&^Sfe^;^ 
^ S3 (C) tC:fel.^T, X^^»J->^tiS<7>lX2 

X«. r(7)0»It;:i5liT2 X 2tii:^^lfeiS^^I^— tJ'-l'X 
i:75:^A;^^^®3^©-9-rX^^T^:i^tca^^n;t 
V^o «g^6^X^^U->X7}?ty htJ-'I'Xih^XiJ'r HWX 

[0 0 3 0] §g^;6i(r, SS^WI^fi^^T^ftSOA— :7 

5» /^;l^X«i^^li;^?£^5fefC^-<irct.i<t:>:0^<Dm^$£ 
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(7) 
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11 

CO 0 3 1] ^^myim^<r>Ati^-^m9m^m^x 

[0 0 3 2] i^%m-t'JyhtyjLT. A-H»>x7Xfi 

y :7 h X 7 i: A- H X T tDm*^t)U^ffl v^TM^j^ 

[0 0 3 3] ^%m\m^(Dmmm^^m\^i:i^-<^n 
mmp^x^^m^. ±x(o^(D^^:fz^^RzfMmi}^^ 

CO 0 3 4] 



12 



csi] :^^m\z^r)^mf)^^mx^^t^u^n^. 
m2] ^mmi)mB'^rix\^^^/\-y h->^^(om 

CE3] (A) , (B) -ElTS (C) (i, :$^mm<DUW^ 

1 0 7.^^^- 

1 6 m^9BM:x-y h 

18 J\—y\ — >yn-feiyit 

2 0 :/U >^ 

1 0 0, 1 0 2, 1 0 4 m^m^-y h—>':fuii 

106 X^»J->VhU-/;;X 

1 0 8 i^mmmn-y h-y^u-^Lv'd- 
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